Malachite Green and Crystal Violet Decolorization by Ganoderma lucidum and Pleurotus ostreatus Supernatant and by rGlLCC1 and rPOXA 1B Concentrates: Molecular Docking Analysis.
Laccases catalyze the oxidation of various aromatic organic compounds concomitantly with molecular oxygen reduction to water. Triphenylmethane dyes are synthetic compounds widely used in diverse industries. Their removal from effluents is difficult, due to their high degree of structural complexity; hence, their high concentration in effluents cause a negative impact on the environment. In the present work, molecular docking was used to evaluate interactions between rGlLCC1 or rPOXA 1B enzymes with Crystal Violet (CV) or Malachite Green (MG) dyes. In addition, removal tests of the two dyes were performed. Van der Waals interactions were obtained for only the CV dye for both GlLCC1 and POXA 1B enzymes. Nevertheless, in the GlLCC1 model, two π-π interactions were observed. For the MG dye only, Van der Waals interactions were obtained. Moreover, amino acid composition interacting in each model with each dye was similar. It is important to highlight that by molecular docking, none of the estimated ligand configurations generated hydrogen bonds. Thus, explaining the difficulty to degrade CV and MG. Regarding CV, maximum decolorization percentage was 23.6 ± 1.0% using Ganoderma lucidum supernatant and 5.0 ± 0.5% with Pleurotus ostreatus supernatant. When using recombinant laccase enzyme concentrates, decolorization percentages were 9.9 ± 0.1 and 7.5 ± 1.0% for rGlLCC1 and rPOXA 1B, respectively. On the other hand, for the MG dye, maximum decolorization percentages were 52.1 ± 5.1 and 2.3 ± 0.2% using G. lucidum and P. ostreatus concentrates, respectively. Whereas with recombinant laccase enzymatic concentrates, values of 9.4 ± 0.8% were obtained, with rGlLCC1, and 2.1 ± 0.1% when using rPOXA 1B. These findings represent an important step in bioremediation processes improvement and efficiency of industry-generated products, using environmentally friendly alternatives.